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The Infrared Free Electron Laser, being designed at LBL as part of the Chemical Dynamics Research 
Laboratory, is based on a 500 MHz superconducting linac driver that consists of five 4-cell structures of 
the CERN/DESY type. A 500 MHz, 2-cell version of this structure is being used in a joint 
Stanford/LBL/BNL program to study accelerator issues relevant to the FEL applications_ As part of this 
study, field profile and loading measurements in Higher Order Modes have been made on the prototype 
structure with special emphasis given to the role of manufacturing tolerances and the effect of frequency 
tuning. Loading of the trapped dipole mode has been studied in detail. 

• This work is supported in part by the Office of Energy Research, Contract No. DE-AC03-76SF00098 
and by the Office of Naval Research, Contract No. NOOO14-91-J-4152. 
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The accelerator for the infrared free-eleclTon laser (FEL), currently being designed at LBL as 
apart of the Chemical Dynamics Research Laboratory (CDRL), is based on five 4-cell , 500 Mhz, 
superconducting RF cavities. Siemens (Interatom) built a 2-cell, 500 Mhz prototype cavity 
including two elecnic and two magnetic higher order mode (HOM) couplers for TRW. The 
prototype cavity is being used by the TRW/Stanford/LBL/BNL collaboration to study various 
Issues of using superconducting accelerators for FELs. The on-axis field profile of each 
longitudinal and dipole mode below their respective beam pipe frequencies were measured. The 
sensitivity of the mode Qs and field profiles to the compression of one cell was studied. The 
goal is to determine the required manufacturing tolerances, effects of tuning, and the effects of 
microphonic vibration on the field profile and resonant frequency. The study will be 
incorporated in the design of the 4-cell slTUcture for the CDRL FEL to minimize any deleterious 
effects from tuning, field flattening or microphonics . 
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